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PAPER ELECTROPHORESIS OF SERUM PROTEINS
IN SELECTED DERMATOSES*
MAURI FELDAKER, M.D., LOUIS A. BRUNSTING, M.D.
AND BERNARI) F. McKENZIE, MS.
Determination of the various fractions of protein in serum or plasma in differ-
ent dermatoses has been recorded by several investigators employing the classic
Tiselius method of electrophoresis (1—9) and paper chromatography (10).
The purpose of this report is to present the findings of studies in certain
selected dermatoses, particularly lupus erythematosus (L.E.), dermatomyositis
and the pemphigus group, by means of filter-paper electrophoresis. "Tiselius
electrophoresis," "free electrophoresis" and "moving-boundary electrophoresis"
are used in this report as synonyms for the classic Tiselius (11) procedure of
electrophoresis. "Filter-paper electrophoresis," "paper electrophoresis" and
"zone electrophoresis" are synonymous terms as used in this report.
TECHNIC
The filter-paper electrophoretic method of separating the proteins of serum or plasma
was introduced in 1950 and 1951 by several investigators, including Durrum (12) and Kunkel
and Tiselius (13). There are three main methods of paper electrophoresis, namely (a) the
vertical method, (b) the horizontal method and (c) the method using the inverted-V appa-
ratus of Durrum (12). The second and third technics are the most widely used. Paper elec-
trophoresis has many advantages over the classic Tiselius technic; the equipment
is relatively inexpensive and simple to use, several samples can be examined at one time,
the time involved in completing the determination is considerably less, since dialysis of
the sample is unnecessary, and, finally, only a few drops of blood are necessary for each
determination.
Some of the theoretic and practical principles of electrophoresis can be found in several
articles (2, 11—21). The Tiselius method separates the serum proteins more nearly com-
pletely than does paper electrophoresis, and less trailing is present. Consequently, the
relative areas under the peaks of a Tiselius curve can be determined by planimetry with
greater precision than can the corresponding areas of a curve obtained by densitometry
of a paper pattern. When determinations are made on the same serum, the percentage
amounts of the alpha-i (ar), alpha-2 (a2) and beta (3) globulins are usually found to be
less and the albumin and gamma (y) globulin to be more when measured by paper electro-
phoresis than by the Tiselius method. These differences most likely are due to the inclusion
of the lipide content of the serum in the determination by the Tiselius method. The dye
used for the strips of filter paper stains only the proteins and not the lipides, so complete
correlation between the two technics should not be expected.
The technic used in this study is that reported by one of us (McKenzie) and Stickler
(22) and is briefly as follows: Two microliters of undiluted and undialyzed serum was
applied transversely at the middle of a dry strip of filter paper (Whatman no. 2) 29 cm. in
length and 1 cm. in width. The paper was placed immediately on the bridge of the Durrum
apparatus, with the ends immersed in buffer solution, and the entire length of the paper
was moistened with the buffer. A barbital (veronal) buffer of pH 8.6 and ionic strength
* From the Sections of Dermatology and Biochemistry, Mayo Clinic and Mayo Founda-
tion, Rochester, Minnesota.
Read at the Sixteenth Annual Meeting of the Society for Investigative Dermatology,
Inc., Atlantic City, New Jersey, June 5, 1955.
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0.05 was used. A current of 0.5 ma. per centimeter width of paper was applied for 2 hours
at room temperature. The strip was removed and dried immediately for 5 minutes in an
oven at 110°C. We used the dye (amidoschwarz 1OB*) that was recommended by Grassmann
and Hannig (23). A solution of this dye was prepared by dissolving 500 mg. of powdered
dye in a mixture of 450 ml. of methanol and 50 ml. of glacial acetic acid. The paper was
immersed in the dye for a period of 10 minutes. The excess of dye was removed from the
paper by immersing it in two consecutive baths, each of which contained about 200 ml. of
10 per cent acetic acid in methanol; the paper remained in the first bath for 30 minutes
and in the second for 3 hours. A faint blue color remained in the paper at the end of the
washing.
The dried paper then was immersed in dimethylphthalate for 30 minutes under reduced
pressure in order to remove bubbles of air. The refractive index of dimethylphthalate is
1.515, which is extremely close to that of the paper itself. The optical density of the dye
contained in the bands of protein on the paper was determined by placing the paper between
two plates of glass (microscopic slides) 0.5 mm. apart, with the space between the plates
completely filled with dimethylphthalate. A beam of unfiltered light from a mazda bulb
was passed through the strip of paper and then through a slit and to a photoelectric cell.
Since the intensity of the dye in different samples varied, the intensity of the light was
regulated by means of a variable transformer in such a manner that the highest extinc-
tion in the band containing albumin was between 0.6 and 0.8. In some papers containing
abnormal serums, the albumin fraction was greatly decreased; in such instances, the light
was regulated so that the zone between two bands of protein had an extinction not greater
than 0.1. The extinction values were recorded at intervals of 1.4 mm., with the initial
readings being set at zero about 4 mm. in front of the band containing albumin. The last
readings were taken 4 mm. beyond the band of gamma globulin; at this point, the extinc-
tion again should be zero. The extinction was plotted on graph paper on a scale sufficiently
large that a planimeter could be used to measure the areas under the several segments of
the curve that represented the albumin and globulin fractions.
MATERIAL
This report presents the results of paper electrophoresis of the serum of approxi-
mately 100 patients seen at the Mayo Clinic who had various dermatoses and
conditions of dermatologic interest. In some instances, several specimens of
serum from the same patient were studied at periodic intervals. Comparison of
the results obtained by paper electrophoresis and by moving-boundary electro-
phoresis was done on several occasions. The total amount of serum protein
was determined in all cases by the Kingsley (24) method and the albumin-
globulin (A-G) ratio was determined also in a number of cases. Total serum
protein by this procedure normally averages 6.6 gm. per 100 ml., the albumin
being 4.1 gm. and the globulin 2.5. The value for total protein so obtained was
then used to compute the values of the various fractions in grams per 100 ml.
of serum according to the percentile values of these fractions established by
paper electrophoresis. The protein fractions of the urine were determined by
paper electrophoresis in two patients who had lupus erythematosus and who
had albuminuria as noted by routine urinalysis.
The normal appearance of the stained strip of filter paper as compared with
the results of the moving-boundary (Tiselius) technic is seen in the insert in
* This dye is produced by the Bayerwerke, in Leverkusen, Germany. Attempts were
made initially to use the dye that is manufactured in this country, but the results were not
satisfactory. We cannot explain the difference.
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FIG. 1. Insert (upper right) shows a comparison of the normal Tiselius electrophoretic
pattern and a normal electrophoretic pattern on a stained strip of filter paper on the same
person. The large curve is a graphic representation of the protein pattern as determined
by paper electrophoresis in a group of normal women (table 1).
TABLE 1
Normal values for serum proteins by paper electrophoresis in 50 white women
20 to 30 years of age
Fraction Per Cent Gin, per 100 ml.
Albumin
Alpha-i globulin
Alpha-2 globulin
Beta globulin
Gamma globulin
58.0 4.24
5.4 .89
9.3 1.37
12.5 2.24
14.8 2.58
3.68 0.32
0.34 0.05
0.59
0.79 0.14
0.93 0.17
Total 100 6.33 0.31
figure 1. Graphic representation of the normal amounts of protein fractions as
determined by paper electrophoresis is presented also in figure 1. The normal
values for total protein and for the albumin and globulin fractions as measured
by paper electrophoresis are given in table 1.
RESULTS
The results of our electrophoretic analysis of the serum of patients who had
systemic lupus erythematosus, dermatomyositis or various types of pemphigus
are shown in tables 2 and 3; the results on patients with the L.E. syndrome
associated with use of hydralazine (apresoline) hydrochloride, atopic dermatitis,*
* Patients with atopic dermatitis or disseminated or fiexural neurodermatitis (Besnier's
prurigo) are distinguished from patients with circumscribed neurodermatitis or lichen
simplex chronicus by the history of infantile eczema, various "allergic" manifestations
such as hay fever and asthma, and typical histories and clinical findings.
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psoriasis and other selected dermatoses are shown in tables 4 and 5. These
tables, of course, do not include all patients comprising this study.
REVIEW OF THE LITERATURE
Lupus erythematosus. Haserick and associates (9) described the electrophoretic
pattern of the plasma proteins determined by the Tiselius method in five patients
who had acute disseminated L.E. and in whom results of tests for the L.E. phe-
nomenon were positive. All showed decreased albumin and increased a2 and
-y
globulins. Coburn and Moore (8) reported hypergiobulinemia as a constant
feature of disseminated L.E. Walker and Benditt (6) reported studies on the serums
of five patients who had subacute and acute disseminated L.E.; significant changes
were not present in the total protein but the albumin was decreased and the -y
globulin was increased. A decrease of 3 globulin was also present in acute dis-
seminated L.E. Bille (3) noted an increase of y globulin and a diminution of
a]bumin in 12 patients who had disseminated L.E. The a and globulins were
usually normal. Lever and co-workers (7) reported that normal, decreased or
increased total proteins could be present in acute systemic L.E. The -yglobulin
was consistently increased and the albumin decreased. In several patients, the
al globulin was slightly increased and the 3 globulin slightly decreased. Reiner
(2) reported the total serum protein in disseminated L.E. to be within normal
limits. The albumin was decreased and the a2 and
-y globulins were increased,
while the al and 3 globulins were within the normal range. After treatment with
corticotropin (ACTH) or after spontaneous remission, the albumin and 'y globu-
lins returned to normal levels but the a2 globulin either became greater or, on
rare occasions, returned to normal.
Dermatomyositis. Walker and Benditt (6) reported no significant increase in
the concentration of -y globulin, the only changes being decreases in the albumin
and total protein. Lever and associates (7) reported on three patients who had
dermatomyositis, two of whom had active stages of the disease; all three patients
had some degree of hypoproteinemia, with slightly or greatly decreased albumin
and with slightly increased al and a2globulins. The two patients in whom the
disease was most active had normal -y globulin, whereas it was moderately
increased in the other patient.
Pemphigus. Lever and his co-workers (4, 5, 7) have reported results in various
types of pemphigus. In pemphigus vulgaris "acutus" of advanced degree, the
total protein and the albumin were decreased, the a and a2 globulins were
increased, the j3 globulins were normal, and the 'y globulin increased slowly as
the duration of the disease increased. The changes in pemphigus vulgaris "chroni-
cus" were similar but less pronounced. In pemphigus foliaceus, similar changes
were generally found.
ANALYSIS OF OUR OBSERVATIONS
Lupus erythematosus. Systemic L.E. is characterized by normal or slightly
subnormal values for total serum protein. In severely ill patients who have pro-
nounced albuminuria (graded 3 + or 4+), the total serum protein may be reduced
302 THE JOURNAL OF INVESTIGATIVE DERMATOLOGY
to values between 4 and 5 gm. per 100 ml. In one of our patients (case 15, table 2),
the total serum protein was 3.90 gm. per 100 ml. The absolute amount of the
total protein could not be correlated with the clinical condition in our patients,
although an extremely low value for total protein usually was associated with
a seriously sick person who frequently, but not always, showed renal involve-
ment, manifested by such conditions as albuminuria, azotemia, edema and
disseminated serous effusions.
The amount of albumin and the values for the various fractions of globulin
often were found to be within the normal range; the serums that gave abnormal
patterns were usually low in albumin and high in y globulin (table 2). A slight
or moderate decrease in albumin could be associated with a good clinical condi-
tion, but when this protein was greatly diminished, such as less than 30 to 40 per
cent, or less than 2.50 gm. per 100 ml., the patient usually was seriously ill, as
manifested by the clinical and other laboratory findings. The lowest relative
amount of albumin in our series of patients with systemic L.E. uncomplicated
by other diseases was 19 per cent (case 12) and the lowest absolute amount was
1.01 gm. per 100 ml. (case 10).
The y globulin in the abnormal patterns was increased slightly or greatly,
indicating, we believe, the degree of activity of the disease. The greatest relative
amount of y globulin in systemic L.E. unassociated with other diseases was
49 per cent (case 12) and the highest absolute amount, namely 3.62 gm. per
100 ml., was noted in the same patient.
The al globulin was consistently normal, and the a2 and 3 globulins were
generally within the normal range or did not show consistent or diagnostic
abnormalities.
Thus, it appears that the increase in -y globulin reflects the activity of the
disease, while a great decrease in serum albumin is often but not necessarily
associated with signs of renal involvement, albuminuria and a seriously ill pa-
tient. Patients who have low values for serum albumin should be carefully
watched by the physician, since hypoalbuminemia, like albuminuria, apparently
reflects a poor prognosis in systemic L.E. The electrophoretic patterns in a
representative patient with L.E. (case 4) are presented in figure 2.
Dermatomyositis. The total serum protein in dermatomyositis is usually normal
in amount, as are the values for the albumin and globulin fractions. In one
patient (case 28, table 3) who had the classic clinical signs of dermatomyositis,
paper electrophoresis revealed the decrease of albumin and the increase of y
globulin frequently seen in lupus erythematosus. This patient had fever, leuko-
penia, 1+ albuminuria (on the basis of 0 to 4+) and an erythrocytic sedimenta-
tion rate of 109 mm. during the first hour (Westergren method). Results of tests
for L.E. cells performed on clotted peripheral blood were negative on several
occasions.
A significant change in the albumin and globulin fractions such as is seen in
some patients with L.E. was noted in a patient who at first was suspected of
having dermatomyositis. This type of alteration of the proteins is relatively
rare in dermatomyositis and further investigation of the patient, including
several tests for L.E. cells with positive results, confirmed a diagnosis of L.E.
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FIG. 2. Representative electrophoretic patterns in systemic lupus erythematosus (case
4, table 2). a. Insert shows Tiselius pattern and larger curve shows pattern of paper elec-
trophoresis, both on September 2, 1954. 6 and c. Pattern of paper electrophoresis on Feb-
ruary 16 and March 8, 1955, respectively. Note diminished albumin and increased gamma
globulin in all patterns. The exact percentages and absolute amounts of the various frac-
tions are recorded in table 2. The determination of February 16, 1955, and that of April 12,
1955, (not shown) were done during clinical and laboratory exacerbations of the disease.
The other two determinations were made during periods of inactivity and improvement.
(case 4, table 2). The alteration of the proteins was one of the first laboratory
abnormalities, which prompted further close follow-up and established the
diagnosis.
The values for total serum protein and for the albumin and globulin fractious
Alb1 qa a .1-
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are usually normal in dermatomyositis and may be normal in systemic L.E. If
a patient has dermatomyositis clinically and has abnormal values for proteins
that are more compatible with those seen in L.E., the patient should be closely
followed until L.E. can be definitely excluded or confirmed.
Pemphigus. The values for total protein are frequently normal in pemphigus
vulgaris and pemphigus foliaceus. The albumin fraction is usually decreased
and the -y globulin increased. The al, a2 and f3 globulins are generally within the
normal range. When these conditions are mild, such as when they are confined
mostly to the mucous membranes and show relatively little involvement of the
glabrous skin, the albumin and -y globulin may be normal or only slightly altered.
Although albuminuria was present in several of these patients, the greatest
changes in the protein fractions occurred in those patients who had the most
extensive cutaneous involvement and little significant albuminuria. The lowest
relative amount of albumin was 33 per cent (case 40, table 3), and the highest
relative value for -y globulin was 32 per cent (case 35). The lowest absolute
amount of albumin was 2.18 gm. per 100 ml., and the highest absolute value for
'y globulin was 1.91 gm. (case 35). The total protein and the albumin and globulin
fractions were within normal limits in one patient who had chronic benign familial
pemphigus (pemphigus of Hailey and Hailey) and two patients who had benign
pemphigus involving especially the oral and vulvar mucous membranes.
Thus, pemphigus vulgaris and foliaceus may be associated with little or no
alteration of the serum proteins if the condition is mild and shows little cutaneous
involvement, but usually the albumin is decreased and the -y globulin is increased.
The extent to which these changes occur usually varies directly with the extent
of the cutaneous involvement and the seriousness of the debility. The electro-
phoretic patterns in a patient who had pemphigus vulgaris (case 36) arid one
who had pemphigus foliaceus (case 42) are presented in figures 3 and 4.
Miscellaneous dermatoses. Total protein was measured in three of four patients
who had a L.E. syndrome following treatment of hypertension with hydralazine
(apresoline) hydrochloride; the total protein was essentially normal in all three
instances. The albumin and globulin fractions were relatively normal except in
one patient (case 50, table 4), who had a slightly decreased percentage of albumin
and an increased percentage of -y globulin. The absolute amount of albumin in
this patient was within the normal range. Observations on this patient are being
continued to determine whether true lupus erythematosus is present.
In three of four patients who had atopic dermatitis of generalized distribution,
the percentage of albumin was decreased and that of globulin was increased.
Mild degrees of albuminuria were present in two of these four patients. The
results were not reliable in the fourth patient, since she was pregnant.
In five of six patients who had psoriasis without arthritis, the percentage of
the albumin was slightly or moderately decreased and the percentage of the
globulin was normal or slightly increased. All these patients had either uni-
versal or generalized psoriasis. Three patients with universal psoriasis and
arthritis (cases 55, 56 and 57, table 4) had the most pronounced changes in
proteins. The percentage of a2 globulin was increased in two patients with
psoriasis and arthritis.
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FIG. 3. Pemphigus vulgaris (case 36, table 3). The Tiselius pattern (insert) and the
pattern of paper electrophoresis were determined on the same sample of serum. The albumin
is decreased and the gamma globulin is increased but the alterations are not so marked as
they are in systemic lupus erythematosus (fig. 1).
FIG. 4. Pemphigus foliaceus (case 42, table 3). The pattern of paper electrophoresis is
similar to that seen in figure 3.
Other conditions. Results of the analysis of serum protein in various other
conditions are given in table 5. Mild forms of uncomplicated generalized neuro-
dermatitis, not including classic atopic dermatitis, were associated with rela-
tively normal protein fractions; patients who had severer degrees of exfoliative
dermatitis had decreased values for albumin and an increase in y globulin. The
GI a2 and f3 globulins were generally normal or not diagnostically increased.
One patient who had the clinical features of acrodermatitis continua (Hallopeau)
had the histopathologic features of psoriasis, and the electrophoretic patterns of
the proteins revealed hypoalbuminemia and hypergammaglobulinemia.
CORRELATION OF PROTEIN ELECTROPHORESIS AND OTHER LABORATORY DATA
Lupus erythematosus. Six patients who had systemic L.E. had biologically
false positive results of serologic tests for syphilis, but these did not occur ex-
clusively in patients who had abnormal patterns, since the values for total
protein and for the albumin and globulin fractions were normal in three patients.
In general, the erythrocytic sedimentation rate was greatest in patients who had
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the greatest increases in -y g]obulin. Severe albuminuria, as expected, usually
was associated with abnormal serum proteins as manifested by a decrease in
total protein, with hypoalbuminemia and hypergiobulinemia. However, several
patients without albuminuria had a pronounced decrease in serum albumin.
Dermatomyositis. None of the patients who had dermatomyositis had positive
results of serologic tests for syphilis. Most of the sedimentation rates were less
than 50 mm. in the first hour and 1+ albuminuria was present in several in-
stances. In one patient who had dermatomyositis, the sedimentation rate was
109 mm. in the presence of a temperature of 104°C.; this patient (case 28, table 3)
was the only one in this group who showed great abnormalities in serum proteins.
Pemphigus. This group did not contain any patients who had positive results
of serologic tests for syphilis. The sedimentation rate was usually less than 50 mm.
The degree of albuminuria (1 + or 2+) could not be correlated with the amount
of decrease in serum albumin. Rather, the diminished serum albumin appeared
to be correlated with the extent of the cutaneous eruption and the disability
of the patient.
Other Conditions. The laboratory findings in the other conditions were not
significant. Positive results of serologic tests for syphilis were not present in this
group.
COMMENT
The results that we have obtained by means of paper electrophoresis in various
selected dermatoses correspond well with those reported by workers who have
used the classic Tiselius apparatus. As already indicated, since the Tiselius
apparatus measures in part the lipides associated with the proteins in the lipo-
proteins, a complete correlation with filter-paper electrophoresis is not to be
expected. The dye used in staining the strips of paper is taken up only by the
protein moiety. Our studies confirm the frequent alterations in albumin and
-y globulin in various dermatoses and related conditions, and reveal little sig-
nificant and no diagnostic changes in the other globulins.
Generalized or universal psoriasis with and without arthritis, in contrast to
the findings of Lever and associates (7), appears to be associated with altera-
tions of the protein fractions. In several patients who had a combination of
generalized or universal psoriatic exfoliative dermatitis and arthritis, the albumin
was greatly reduced and the -y globulin increased. Kalz and co-workers (10), by
means of paper chromatography, also noted abnormal results in psoriasis with
and without arthritis.
Paper electrophoresis is more accurate in the fractionation of serum proteins
than are such technics as the Kingsley method. The a globulin is almost always
included in the albumin fraction in the Kingsley method and portions of the
a2 and 3 globulins also may be included. Therefore, the content of true albumin
in the "albumin" fraction, as the latter is measured by the Kingsley method,
could be low and yet the globulins included in this fraction may be increased
and result in false normal or even elevated values for the "albumin" fraction.
It should be noted, however, that aj globulin represents only about 5 per cent
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of the serum proteins and this globulin was usually within the normal range iii
the conditions investigated in this study by means of paper electrophoresis.
The duration of the various diseases in our patients was variable and was
difficult to determine in many instances. Most of the patients reported illnesses
of several months or years before they were seen at the clinic. Most of the pa-
tients who had systemic lupus erythematosus, dermatomyositis or pemphigus
that had been recognized before examination at the clinic had received treatment
with adrenocorticotropic hormone or cortisone for varying periods. Patients with
some of the other diseases also had been treated previously with these drugs.
The abnormalities in serum proteins in those of our patients with systemic lupus
erythematosus on whom follow-up studies have been done by the Kingsley and
electrophoretic methods (both Tiselius and paper technics) do not appear to be
greatly influenced or corrected by administration of adrenocorticotropic hormone
or cortisone.
SUMMARY AND CONCLUSIONS
The technic of analysis of serum protein by a method of paper electrophoresis
is presented briefly and the advantages of this method over use of the classic
Tiselius technic are discussed.
Results of filter-paper electrophoresis of serum protein in this study of selected
dermatologic conditions tend to confirm the findings of others who have used
the more complicated Tiselius method of electrophoresis. In the conditions in-
vestigated, alterations, when present, are usually in the albumin and gamma
globulin. The alpha-i, alpha-2 and beta globulins usually do not change sig-
nificantly, nor do slight changes appear to be of diagnostic significance. The
alpha-i globulin was the least variable of any of the fractions of protein and
usually was within the normal range.
Pemphigus vulgaris and foliaceus, systemic lupus erythematosus (L.E.),
dermatomyositis and the L.E. syndrome occurring after use of hydralazine
(apresoline) hydrochloride may be associated with normal or abnormal serum
proteins. Serum albumin may be greatly decreased and gamma globulin may
be greatly increased, whether or not there is renal involvement as manifested
by albuminuria, in patients who are severely ill with lupus erythematosus. The
degree of increase in gamma globulin usually is a guide to the activity of systemic
L.E., and a great decrease in serum albumin usually suggests a poor prognosis.
IDermatomyositis is usually associated with normal total protein and with
normal albumin and globulin fractions; slightly decreased albumin and slightly
increased gamma globulin are found in rare instances during an acute exacerba-
tion of the disease. An abnormal pattern of protein should heighten the con-
sideration of lupus erythematosus when it is difficult to determine whether pa-
tients have dermatomyositis or systemic lupus erythematosus.
Although pemphigus vulgaris and foliaceus usually are associated with a
normal or moderately decreased serum protein, hypoproteinemia, hypoalbumi-
nemia and hypergammaglobulinemia are common in patients who have extensive
cutaneous eruptions and severe debility.
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Of four patients who had the L.E. syndrome associated with use of apresoline,
two had relatively normal serum proteins, one had some decrease in albumin and
one had the pattern seen commonly in true systemic lupus erythematosus.
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DISCUSSION
FREDERICK KALZ (Montreal, Quebec): This was a very interesting paper and
wonderfully presented. I was particularly interested because we have also been
studying plasma proteins with various methods. We found essentially the same
as the presenter, and Rockli has shown a similar series at the last international
meeting in London. We are particularly interested in the results demonstrated
in psoriasis. The gamma globulins seem to remain unchanged, unless an ery-
throderma is present, as Dr. Brunsting has just pointed out. With the Tiselius
method, done in Dr. B. Rose's laboratory we found, however, a regular increase
in beta globulins, ranging from 10 to 15% above normal. The degree of this
increase appeared to be correlated to the clinical stage of the psoriasis.
DR. ADOLPH ROSTENBERG, JR. (Chicago, Ill.): I enjoyed Dr. Brunsting's paper
and I merely rise to inquire whether he has done any determinations for gamma
globulins in pyoderma gangrenosum or other chronic infections. I ask because
we have all read recently there is some evidence that some of these have been
associated with an acquired agammaglobulinemia. It might be interesting to
determine in how many of these there is some depression of the gamma globulin.
This test would lend itself to such estimates.
DR. FRANZ S. M. HERBST, (Boston, Mass.): It is my experience that in paper
electrophoresis the best results are obtained with the horizontally free hanging
paper strip method. Furthermore with lower voltage and therefore longer time
of electrophoretic separation better patterns are obtained since less heat is
produced.
Paper electrophoresis has many advantages over moving boundary (Tiselius)
electrophoresis since (1) a complete separation into zones may be obtained, (2)
the fractions separated may be easily extracted, and (3) work can be done at
low concentrations. It is also possible to localize certain proteins among the
separated fractions by using special staining methods, e.g. Sudan Black B for
the detection of lipoproteins. In cases of idiopathic hyperlipemia this method is
particularly useful since the serum in such conditions is milky due to a large
amount of chylomicrons present in the serum which results only in incomplete
patterns if the moving boundary method is used (J. Invest. Dermat., 24: 507,
1955).
On the other hand the possible interaction of proteins with the filter paper
and the electro-osmotic flow have to be taken into account.
310 THE JOURNAL OF INVESTIGATIVE DERMATOLOGY
DR. WALTER F. LEVER (Boston, Mass.): It was a pleasure to listen to Dr.
Brunsting's beautiful presentation and I am also pleased to see that somebody
else now is using this method of protein analysis, which contributes to the under-
standing of the mechanism of diseases. It is of limited value in diagnosis.
I was particularly interested in Dr. Brunsting's case of dermatomyositis that
turned out to be lupus erythematosus. I probably would have said from the
beginning that it was not a case of dermatomyositis because in my experience
(A. M. A. Arch. Dermat. & Syph. 63: 702, 1951) there is little or no increase in
gamma globulin in dermatomyositis. In lupus erythematosus, on the other hand,
one usually sees, even in the early stage, a rather striking increase in gamma
globulin. My experience in psoriasis has been different from what Dr. Kalz has
found. In 5 patients with generalized psoriatic erythroderma of whom 2 had
associated rheumatoid arthritis I found no increase in gamma globulin. In
atopic erythroderma, however, there usually was a significant increase in gamma
globulin.
DR. JOHN R. HASERICK (Cleveland, Ohio): In our experience we have found
essentially the same protein changes as reported this morning by Dr. Brunsting.
The electrophoretic pattern is of distinct help in the diagnosis of systemic lupus
erythematosus for without it I would be reluctant to make the diagnosis in
atypical cases. Occasionally, something may be learned about the prognosis
from a study of the electrophoretic pattern. In our series, when the albumin was
found to be below two grams per cent, the outcome was fatal, with one excep-
tion. In most of these patients there was severe renal damage and proteinuria.
Finally, I should like to say that the electrophoretic patterns are by no means
permanent and with a steroidal induced remission we have found very severely
abnormal patterns reversing completely to normal.
DR. HARRY L. ARNOLD, JR. (Honolulu, Hawaii): I would like to ask Dr.
Brunsting whether this test, aside from its obvious advantages as a research
tool, offers the dermatologist any clinical advantages over the Kunkel reaction.
DR. Louis A. BRUNSTING (in closing): I wish to thank the discussors for their
pertinent remarks. It was mentioned that by this technic the lipides in the sera
are not stained on the paper strip in contrast to the Tiselius technic where they
are included in the refractive interference phenomenon.
The patients with psoriasis, who had abnormal readings, were those who had
an exfoliative state and usually in association with psoriatic arthritis. Several
of the patients with extensive and protracted atopic dermatitis showed the same
abnormalities.
In lupus erythematosus, an abnormal elevation of gamma globulin may be a
fine differential point in distinguishing the clinical picture from that of dermato-
myositis. Usually patients who have had an abnormal reading also had a posi-
tive L.E. test, although we cannot establish a quantitative relationship as yet.
Furthermore, we have not applied this method long enough in patients with
systemic lupus erythematosus to determine variations in the abnormalities in
line with the clinical course of the disease.
